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wherein Y represents an optionally substituted alkyl, alkenyi, alkynyl or cycloalkyl group; or a 
group -OR, -SR, -S0 2 R 3 , halogen, O-aryl, cyano, -NR 4 R 5 , aryl, aralkyl or nitro ; 
R 2 represents a group -OH, -NR 7 R e or -XM ; A represents -S0 2 B ; 

Y 1 represents an optionally substituted alkyl, alkenyi or alkynyi group ; or an optionally substituted 
cycloalkyl group ; or a group such as -SR, -OR, -OR 1a , halogen, aryl, aralkyl, -Oaryl or -NR 7 R 8 ; 
n is zero or an Integer from 1 to 3 ; m represents an integer from 1 to 4 ; 
R represents an optionally substituted alkyl or cycloalkyl group ; 
R 1a represents an optionally substituted alkenyi or alkynyl group ; 

R 7 and R 8 represent independently a group such as hydrogen, R, aryl or aralkyl ; X represents 
oxygen or sulphur ; 

M represents optionally substituted alkyl, optionally substituted cycloalkyl, or ah aryl, aralkyl, 
alkenyi, alkynyl, or an imine group ; 

B represents optionally substituted alkyl group, optionally substituted cycloalkyl, aryl, aralkyl or 
NR 7 R 8 ; 

and agriculturally acceptable salts th reof ; 

herbicidal compositions comprising thes compounds and their application to crop protection. 
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This inv ntion relates to novel compounds, processes for their preparation, c mpositions containing them 
and th ir us as herbicid s. 

Th present inv ntion provides benzimidazoly I d rivativesofg n ral formula I:- 




I 

wherein 

Y represents: 

a straight- or branched- chain alkyt, alkenyl or alkynyl group containing group to eight carbon 
atoms optionally substituted by one or more groups R\ which may be the same or different; or 

a group selected from -OR, -SR. -S0 2 R3 halogen, O-aryl, cyano, -NR 4 R 5 , aryl, aralkyl, nitro, or 
a cydoalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more R 
1 groups which may be the same or different; 
Y 1 represents:- 

a straight- or branched- chain alkyl, alkenyl or alkynyl group containing up to eight carbon atoms 
which is optionally substituted by one or more Ri groups which may be the same or different; or 

a cycoalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more Ri 
groups which may be the same or different; or 

a group selected from -SR, -OR, -OR'«, halogen, aryl, aralkyl, O-aryl or -NR 7 R 8 ; 
R 2 represents:- 

a group -OH or-NR 7 R«; 

or -X-M, where X represents oxygen or sulphur, and 
M represents:- 

a straight- or branched- chain alkyl group containing up to eight carbon atoms optionally substi- 
tuted by one or more W groups which may be the same or different; or 

a cydoalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more Ri 
groups which may be the same or different; or 

a group selected from aryl and aralkyl; or 



a group 



' R 5 



a group 



r* 41 i 

I 

- c-f c=c 



42 



C= C— R 6 

q 

R5 



; or 



i r4 -r6;ot 



— n= c: 



R9 



by 



A r presents a group - S0 2 B; 
Brepres nts:- 

a straight- or branched- chain alkyl group containing up to 6 carbon atoms optionally substitut d 
n or mor groups, which may b the same or diff r nt, selected from -OR3, -SR* and halogen; or 
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a cycloalkyt group containing from 3 t 8 carbon atoms optionally substitut d by on or more 
groups, which may b the sam or different, s lected from -OR 3 , -SR 3 , R 3 and halogen; r 
agroupsel ct d from aryl, aralkyl and -NR 7 R 8 ; 
R represents:- 

a straight- or branched- chain alkyl group containing up to eight carbon atoms optionally substi- 
tuted by one or more groups R 1 which may be the same or different; or 

a cycloalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more 
groups R 3 which may be the same or different; 
R 1 represents:- 

a cycloalkyl group containing from 3 to 6 carbon atoms; or 
a group seleced from -OR 3 , -SR 3 , halogen, R 3 or O-aryl; 
R 1a represents:- 



a group 



c— I C= C- 



;or 



a group 



r* 41 i 
i 

4C-H c= 



42 



r 

R5 



I 



R 3 represents a straight- or branched- chain alkyl group containing up to 6 carbon atoms optionally sub- 
stituted by one or more halogen atoms which may be the same or different, 

R 4 , R 41 , R 42 and R 5 , which may be the same or different, each represent hydrogen or a straight- or branch- 
ed- chain alkyl group containing up to 6 carbon atoms optionally substituted by one or more halogen atoms 
which may be the same or different; or aryl; 

R 6 represents a group selected from R 4 or aralkyl; 

R 7 and R 8 , which may be the same or different, each represent:- 
a hydrogen atom, or 

a group selected from R, -OR3, -SR 3 , halogen, R 3 or O-aryl, aryl or aralkyl; or R 7 and R« may 
form together with the nitrogen to which they are attached a heterocycie containing from 3 to 6 carbon atoms 
in the ring and zero, 1 or 2 additional heteroatoms in the ring selected from nitrogen, oxygen and sulphur, 
R 9 and R 10 , which may be the same or different, each represent 

a hydrogen atom, or 

a straight- or branched- chain alkyl group containing up to eight carbon atoms optionally substi- 
tuted by one or more groups, which may be the same or different, selected from halogen, -OR or -S(0) s R, where 
s is zero, 1 or 2; or a phenyl group optionally substituted by from one to four groups, which may be the same 
or different, selected from nitro, R, -NR 4 R 5 , halogen or-S(0) s R; or 

a 5 or 6 membered heterocycie containing from 3 to 5 carbon atoms in the ring and one or more 
heteroatoms in the ring selected from nitrogen, sulphur or oxygen, e.g. thienyf, furyl, piperidyl, thiazolyl, op- 
tionally substituted by one or more groups R 1 which may be the same or different; 

or R 9 and R 10 may form together with the nitrogen to which they are attached a heterocycie con- 
taining 4 or 5 carbon atoms in the ring, which may be optionally substituted by from 1 to 3 groups R 3 which 
may be the same or different; 
'aryl' represents:- 

a phenyl group optionally substituted by from 1 to 4 groups which may be the same or different 
selected from -OR 3 , -SR 3 halogen or R 3 ; or 

a 5 or 6 memb red heterocycie containing from 3 to 5 carbon atoms in the ring and one or more 
heteroatoms in the ring s I cted from nitrogen, sulphur or oxygen, .g. thienyl, furyl, pip ridyl, thiazolyl; op- 
tionally substituted by one or mor groups, which may b th sam r diff rent, s lected from -OR 3 , -SR 3 , ha- 
logen or R 3 ; 

'aralkyl' r pr s nts a group -(CR 4 R 6 ) p -aryl ( .g. benzyl); 
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m repres nts an integ r from 1 to 4, th groups Y* being the same or different wh n m is greater than 

"It 

n represents z ro, or an integ r from 1 to 3; 
p represents on or two; 
5 q represents an integer from one to three; 

r represents an integer from one to five; 

when r, p or q is greater than one, the groups -CR* R*- and the groups -CR»R42- may be the same or 
different; 

with the proviso that one of the groups Y* represents -ORia in either the 4-positfon or the 5-position of 
10 the benzimidazole ring; 

where n represents 2 or 3, two groups Y which are adjacent to each other in the 5- and 6- positions on 
the pyridine ring can, with the carbon atoms to which they attached, form a fused phenyl ring, or can form an 
aliphatic or aromatic ring having 5 or 6 atoms in the ring and having not more than 2 heteroatoms in the ring 
selected from oxygen and sulphure, e.g. thieno[2,3-b]pyridine, thieno[3,2-b]pyridine, furo[2.3-b]pyridine 
furo[3,2-b]pyridine, 3,4-dihydropyrano[3,2-b]pyridine f 2,3-dihydropyrano[3,2-bJpyridine or 2,3-dihydroDvra- 
no[3,2-b]pyridine; ' 
and agriculturally acceptable salts thereof; 
which possess valuable herbicidal properties. 
Furthermore, in certain cases the substituents Y, Y*. R2 and A may give rise to optical isomerism and/or 
20 stereoisomerism. All such forms are embraced by the present invention. 

By the term "agriculturally acceptable salts" is meant salts the cations or anions of which are known and 
accepted in the art for the formation of salts for agricultural or horticultural use. Preferably the salts are water- 
soluble. 

Suitable salts formed by compounds of formula I which are acidic, i.e. compounds containing a carboxy 
group, with bases include alkali metal (e.g sodium and potassium) salts, alkaline earth metal (e.g. calcium and 
magnesium) salts, ammonium and amine (e.g diethanolamine, triethanolamine, octylamine, dioctylmethvla- 
mine and morpholine) salts. 

Suitable acid addition salts, formed by compounds of general formula I containing an amino group, include 
salts with inorganic acids, for example hydrochlorides, sulphates, phosphates and nitrates and salts with or- 
game acids, for example acetic acid. Preferred salts are those in which R* represents a group -XW where W ' 
represents a cation selected from the alkali metals (e.g., Na, K, Li) or ammonium salts of formula - 
NRHR12R13R14 where rii, R12, R 13 and R 14 whicn be the same ^ dffferentf ^ represent- 
a hydrogen atom, or 

a straight- or branched- chain alkyl group containing up to 6 carbon atoms optionally substituted 
by -OH; or aralkyl, not more than two of the radicals R 11 to R " representing the aralkyl group; 

It is to be understood that where reference is made in the present specification to the compounds of gen- 
eral formula I, such reference is intended to include salts where the context so permits. 

Compounds of general formula (I) in which R* represents alkoxy, alkenyloxy or alkynyloxy are particularly 
used as intermediates in the preparation of other compounds of general formula (I). 

A particularly important class of compounds because of their herbicidal properties are those in which- 

(a) A represents -S0 2 NR 7 R 8 ; and/or 

(b) R2 represents -OH or -XM; and/or 

(c) Y represents an alkyl group containing one or two carbon atoms optionally substituted by one or more 
halogen atoms, for example methyl, ethyl or trifluoromethyl; and/or 

(d) Yi represents -OR, for example methoxy or ethoxy; or halogen, for example fluorine or chlorine- -ORi« 
or -NR 7 R 8 ; and/or 

(e) m represents one or two; and/or 

(f) R 7 and R», which may be the same or different, each represent a straight- or branched- chain alkyl group 
containing up to 4 carbon atoms optionally substituted by one or more atoms which may be the same or 

so different selected from fluorine or chlorine; and/or 

(g) X represents oxygen; and/or 

(h) R<, R<\ R« R5 and R6? wnich may be tne same Qr differ e n t f each represent hydrogen or a straight- or 
branched- chain alkyl group containing up to 4 carbon atoms optionally substituted by on or more haloqen 
atoms; and/ or 

55 (i) n represents zero, one or two; and/or 

(j)rrepr s nts one or two, most preferably on ; th other symbols being as hereinb for describ d. 
A further preferred class of compounds of general formula (I) ar thos wherein: 
B represents -S0 2 NM 2 ; 



25 
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R 2 r pres nts -OH or -X-M; 
Xr pr sents oxygen; 

M repr s nts a m thyl or 2-propynyl group, or a potassium or Isopropylammonium cation; 

Y 1 represents -OR 1a in the 4-position of th benzimidazole ring; 
5 R 1a represents 2-propenyl, 2-propynyl or 2-butynyl; 

Y represents methyl, ethyl, or two groups Y in the 5- and 6- positions of the pyridine ring together with 
the carbon atoms to which they are attached form a fused phenyl ring; 

m represents one; and 

n represents one or two. 
10 Particularly important compounds because of their herbicidal properties include:- 

I . 2-[1-(N,N-dimethy1sulpharTK>y1)-4-(2^ acid; 

2. 2-[1-(N,N-dimtehylsulpharTK>yl)-4-(2-propenyloxy)benzimidazol-2^ acid; 
3. 2-[1-(N,N-dimethylsulphaiTK3^ acid; 
4. 2-(1-(N,N-dimethylsulpharrK>yl)-4-(2-pro^ acid; 
15 5. 2-[1-(N,N-dimethylsulphamoyl)-4-(2-propenyloxy)benzimidazol-2-yl]quinoline-3-carboxylic acid; 

6. 2-[1-(N,N-dimethylsuIphamoy1)-4-(2-pro^ acid; 
7. 2-[1-(N,N-dimethylsulphamoyl^ 
8. 2-[1-(N,^dimethylsulphamoyl^ 

9. 2-[1-(N,N-dimethylsulphamoyl>-4-(2-propynyloxy)benzimidazol-2-yl]quinoline-3-carboxylic acid; 
20 1 0. 2-[1 -(N,N-dirr«thylsulphaiTOyl)^ acid; 

II. 2-[1-(N,N-dimethylsulphamoyl)-4-(2-buty^ acid; 

1 2. 2-[1-(N,N-dimethylsulphamoyl)-4-(2-bulynyloxy)benzimidazol-2-yi]quinoline-3-carboxylic acid; 

1 3. 2-[1-(N,N-dimethylsulphamoyl)-5-(2-propynyloxy)benzimidazol-2-ylJpyridine-3-carboxylic acid; 

14. 2-propynyl 2-[1-(N,N-dimethysulphamoyl)-4-(2-propynyloxy) benzimidazol-2-yl]-5-methylpyridine-3- 
25 carboxylate; 

1 5. isopropylammonium 2-[1-(N, IM-dimethylsulphamoyl)-4-(2-propenyloxy)benzimidazol-2-yl]pyridine-3- 
carboxylate; and 

16. methyl 2-[1-N,N-dimethylsulphamoyl-4-{2-propenyloxy)-benzimidazol-2-yl]pyridine-3-carboxylate. 
The numbers 1 to 16 are assigned to these compounds hereafter. 

30 The compounds of general formula I can be prepared by the application or adaptation of known methods 
(i.e. methods heretofore used or described in the chemical literature), for example as hereineafter described. 
In the following description where symbols appearing in formulae are not specifically defined, it is to be under- 
stood that they are "as hereinbefore defined - in accordance with the first definition of each symbol in this spec- 
ification. 

35 It is to be understood that, in the description of the following processes, sequences may be performed in 
different orders and that suitable protecting groups may be required to achieve the compounds sought. 

According to a feature of the present invention compounds of formula (I) in which A is the SO2B group and 
R 2 is a -XM or-NR 7 R 8 radical can be prepared by reacting a compound of the formula d-S0 2 B with a compound 
of formula (la) : 

40 



45 




in which A 1 is the hydrogen atom and R 2 is an -XM or-NR 7 R 8 radical, in the presence of an acid acceptor 
such as potassium carbonat , triethylamin , 1,8-diazabicyclo[5.9.0]und c-7-en or sodium hydrid ,pref rably 
in an anhydrous medium using an aprotic polar solvent, for xample, eth rs (such as THF) or nitriles, at a t m- 
55 perature which is generally b tween 25°C and the r flux temp nature of th solvent. 

According to a further featur ofth pres nt invention compounds of formula (I) wher R 2 is -XW in which 
X repres nts oxygen may be prepared from compounds of formula (I) where R 2 is -OH by r acti n with th 
corr sponding bas . 
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15 



20 



25 



30 



35 



According to a further f ature of th pres ntinv ntion compounds of th formula (I) in which R 2 represents 
-OH, may b pr pared by the hydrolysis of compounds of formula (I) in which R 2 repr sents th group -XM 

ZZ a "JT ^'1^ xam P ,elithium "y^xide. inamixtureofwat r and an alcohol, for xampl me- 
thanol, at a t mperature between 0 °C and 25 °C. v 

Intermediates in the preparation of compounds of general formula I are prepared by the application or adao- 

oSrr"' ?K mpounds of formuia (,a> in which ai fe *• ^ - SiJiss S 

or-NRW may be prepared by reacting a compound of formula (II) : 




(II) 

mrnJ^Z a ! kaM 1 T tal a ! C ? h0late ° r alka " ne earth metal a,coho,ate of the fo "™' a XMM', wherein M< rep- 
^i, Tf ?: alka " ne ^ meta ' Cati0n ' in an aproBc so,vent and at a temperature between 0% 

smssss v w "* an a,coho, • thi °' ° r ° xime ° f 8,6 formu,a h - xm - ° r an «*. of 

toe ™1 i»„ 7 6 T" "? H " XM w HNR7R8 fe 9enera,, y I**™- in a organic solvent J 
the presence of an acid acceptor such as pyridine or triethylamine. 

Compounds of formula (la) in which * represents the hydrogen atom and R 2 is a radical -XM or-NRW 
may be prepared by the reaction of the compound of formula (III) : 




\£X> 



(Y 1 ) 



m 



(HI) 

• p.ingreCen\T^^ 

nprnh,. li^^ 0 !^™ 106, the P resenceofanin ertsolventsuchasdichloromethaneandatatem- 
perature between 0°C and the reflux temperature of the solvent 

atonfrdTA 8 °[ f0mU ! a f a) U2** A1 " 816 hydr09en atoma "°R 2 isaradical-XM in whichXisthe oxygen 
atom and M is as hereinbefore defined excluding the group -N=CR»Rio, may be prepared by reacting a conv 

10 wa ? a compound of formula H - OM in the presence -US- hc. wK SKS 

of formula H-OM also acting as a solvent following a well known esterification process 

sent?h7rn dS °? he f0, ^ ,a ( ' a) ' Wh6re A1 iS ' he hydr ° 9en a,0m and R2 is the radica » -XM. where X repre- 
sent the oxygen atom and M is as hereinbefore defined excluding the group -N-CRW, may be prepared^ 
heating a compound of formula (Ilia): M ^ ^ Dy 



50 



55 
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0 HjN 




10 



(Ma) 



15 



in a high boiling compound of formula H-OM,where M has the abovementioned meaning, for example 
ethoxyethanol at temperatures between 50 °C and the reflux temperature of the solvent 

Compounds of formula (II) can be obtained by reacting an anhydride of formula (IV) with a 1,2-phenylene- 
diamine of formula (V): 



20 



25 



(4 



(IV) 



(v) 



by heating at temperatures between 1 1 0 and 1 90°C for between 1 and 3 hours, either in the absence 
30 of a solvent or in a solvent such as xylene, dichlorobenzene, or acetic acid, followed by the addition of acetic 
anhydride and heating at a temperature from 70°C to the boiling point of the solvent 

Compounds of formula (III) may be prepared by the cyclisation of the compounds of formula (VI) : 



35 



40 




45 



(VI). 



50 



The reaction may be carried out in an organic solvent such as ethoxyethanol under reflux. Compounds of 
formula (VI) may be obtained by the reaction of an anhydride of formula (IV) with a 1 ,2-phenylenediamine of 
formula (V) in an inert organic solvent, for example chloroform at temperatures between 0 °C and the boiling 
point of the solvent Compounds of formula (VI) may also be obtained by reduction of compounds of formula 
(VII) 



55 
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10 



00r 




4(Y1) 



m 



(VII). 



15 



20 



25 



(Y 1 )nTT 



C 1 



(vm) 



the JKSKrSr SXamP,e Ch ' 0roform ° r at a tem P^- ^een 20-C and 

30 Compounds of formula (Ilia) may be prepared by the reduction of a compound of formula (IX): 




45 



50 



20 a J™^' T"? ° f hydr09e " Chl0ride 3nd ° f finely d,vided iron and al a temperature between 

20^C and thf'h. *" ITS T ^ the PreSence ° f ^ at a ^perature between 

20 C and the boiling point of the solvent mixture. 

of foTOulaPQ* 0 " 0 '" 1 " 130 ^ in WhiCh " represents onema y be Prepared by theoxidationofadihydropyridine 



55 
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0 OjN 




10 



(X) 



wherein n represents one, in the presence of an oxidising agent such as manganese(VI) oxide in an or- 
ganic solvent such as acetic acid at a temperature between 20 and 80°C. Alternatively, oxidation can be ac- 
ts ccompiished by using sulphur in an inert hydrocarbon solvent, for example toluene at the reflux temperature 
of the solvent Compounds of formula (X) in which n represents one can be obtained by the reaction between 
an azabudiene of formula (XI), wherein n represents one, and a maleimide of formula (XII): 



20 



25 



30 



00, 



n 



N 

N(CH 3 ) 2 




CXI) 



(xn) 



35 



in a polar aprotic solvent, for example acetonile at a temperature between 0 and 40°C and subsequently 
treating the reaction mixture with silica gel. 

The maleimide of formula (XII) may be prepared by the reaction of a 2-nitroaniline of formula (VIII) with 
maleic anhydride in an organic solvent, for example chloroform and at the reflux temperature of the solvent; 
followed by the cyclisation of the intermediate of formula (XIII) by heating in acetic acid at reflux temperature 
in the presence of sodium acetate: 



45 



50 



55 




Azabutadienes of formula (XI) in which m represents on can be btain d as described by Waldner ef a/. , Hel- 
vetica Chimica Acta, 1988, 71 , 493. 
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According ! a further featur ofth pres nt invention compounds fg n ral formula (I) in which m repre- 
sents 1 or 2, on ofth groups Y' repres nts a group -OR'* which occupies th 4- r 5- position of th benzi- 
midazole ring, R^repr s nts a group -X-M wherein X is oxyg n and Mr pr s nts a straight- or branched- chain 
alkyl group containing up to 8 carbon atoms optionally substituted by one or more R* groups which may be the 
same or different, or a cycloalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or 
more Regroups which may be the same or different and the group Y is as hereinbefore defined excluding an 
alkenyl or alkynyl group, chlorine, bromine or iodine, may be prepared by the reaction of a hydroxybenzimida- 
zole of formula (XIV): 




(XIV) 



wherein t is 0 or 1 and the hydroxy group occupies the 4- or 5 position of the benzimidazole ring with 
a compound R 1a -L where L represents a leaving group, for example the tosyl group or a halogen atom(e.g 
CI, Br, I), to convert the hydroxy group in the 4- or 5- position of the benzimidazole ring into a group -ORia 
The reaction is generally carried out in the presence of a base such as potassium carbonate in an inert organic 
solvent, for example acetone or DMF, at temperatures between 0°C and the reflux temperature of the solvent 
The compounds of formula (XIV) can be prepared by the hydrogenolysis of a benzyloxybenzimidazole of 
formula (XV): 




(XV) 

wherein t represents zero or one, in a protic solvent such as methanol in the presence of hydrogen or 
a hydrogen donor such as 1,4-cyclohexadiene and of a hydrogenation catalyst for example palladium on char- 
coal. The reaction is generally carried out at room temperature and at atmospheric pressure. The compounds 
of formula (XV) can be prepared by the application of methods hereinbefore described. 

The 1,2-phenylenediamines of general formula (V) may be obtained by the reduction of nitroanilines of for- 
mula (VIII) or of dinitrobenzenes of formula (XVI): 



(XVI). 

Th reduction is cam d out in a polar protic solvent, for xample ethanol and water mixtures in the presence 
of sodium sulphide at at mperatureb tw en 20°C and the boiling point of th solvent, r in hydrochloric acid 
in the pres nc of stannous chlorid at a temp rature b twe n40and90°C. 
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Diamines of the formula (V) in which m represents 1 and Y 1 repr sents a group -OR 1a in the 3- position of 
the benz ne ring, can be prepar d by th reduction of a 2,1, 3-b nzoxadiazole of formula (XVII): 




10 



(xvn) 

wherein Y 1 represents -OR 1a . The reduction can be carried out in an aqueous methanol mixture at reflux 
15 in the presence of hydrochloric acid and finely divided iron. 

Compounds of the formula (XVII) in which Y 1 represents a group -OR 1a can be prepared by the reaction 
of 4-fluoro-2,1,3-benzoxadiazole as shown in formula (XVIII) : 



20 F 




(xvm) 

with an alcohol H-OR 1a The reaction is typically carried out in acetone in the presence of a base such 
30 as poussium carbonate and at a temperature which is between °C and the reflux temperature of the solvent 
The conversion of a 4-fluoro-2,1,3-benzoxadiazole of formula (XVIII) into a compound of formula (XVII) in 
which Y 1 represents -OR 1a is conveniently carried out by reacting the former with an alcoholate M'-OR 1a where- 
in M' represents an alkali metal cation (e.g. sodium or potassium), using the corresponding alcohol H-OR 1a as 
the reaction solvent, at a temperature between 20 °C and the boiling point of the alcohol. 
35 4-Fluoro-2,1,3-benzoxadiazole, shown in formula (XVIII) can be prepared by the method described by L 
Di Nunno et aL in Jounal of the Chemical Society (C), 1433, 1970. 

Nitroanilines of formula (VIII) where m represents 1 and Y 1 is the group -OR 1a may be prepared by the al- 
leviation of an aminonitrophenol of formula (XIX) : 



40 




(XK) 

with an alkylating agent R 1a -halogen (where the halogen is for example chlorine bromine or iodine) in 
the presence of a base, for example potassium carbonate, in an inert solvent, for example acetone or DMF 
so and at temperatures between 0°C and the reflux temperature of the solvent. 

Nitroanilines of the formula (VIII) wherein m represents 1 and the group Y 1 occupies the 3- position of the 
benzene ring may be prepared by the hydrolysis of acetanilides of the formula (XX) : 
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15 



20 



25 



30 



^^NHAc 
(XX). 

The hydrolysis Is generally carried out in an aqueous solution of sodium hydroxide in an alcoholic solvent 
such as ethanol at a temperature between 25 -C and the reflux temperature of the solvent 

Acetanilides of formula (XX) wherein Yi represents -ORL may be prepared by the displacement of the 3- 
nrtro group ,n 2.3^initroacetanilide with an alcohol H-OR- The reaction of a^inLacetanaidew^alcohot 
« usually accomp ished by using the aicoho. H-ORL as the solvent in the presence of at least one equ^ Z 

tcVn^r?" 9 a,C< : h0 f Z ;° R1a ^ Z iS Se,6Cted Na ' K ' Li ' and at 3 temperature bereen 
20°C and the boiling point of the alcohol. 

arB k 2 :'l^ nilineS K 0f 9eneral f ormula « dinitrobenzenes of formula (XIV) and anhydrides of formula (IV) 
are known or may be prepared by the application or adaption of known methods 

The compounds of formula (la) are novel and as such constitute a further feature of the invention 

eJ^J^ZZ ^f mPleS i,IU . Strate . preparation <* impounds of general formula (I) and the Reference 
Examples illustrate the preparatoon of intermediates. Unless otherwise stated percentages are by weight 

EXAMPLE 1 

■^Il a ^ e tTT^° fme y 2 " 11 - N ' N - dimet hysulPhamoyl-4-(2- P ropenyloxy) benzimidazol-2-yQpyr- 
m 67o^S V r 9 m r!, han01 (2 ° m,) 31 r °° m tem P erature was added a solution of lithium hydroS 
(0.67g) ,n water. After st.mng for 45 minutes the methanol was evaporated and the residue diluted wtth water 
and washed success^ with ethyl acetate and diethyl ether. The aqueous solution was then acSd and 

mate B r!a| P sr eeding 3 Sim " ar ^""^ *" f °"° Win9 compounds were obtained fr <™ the appropriate starting 



40 



45 



50 



55 
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Cpd 
Na 

2 
3 
4 
5 
6 

Cpd 

No 

7 

8 
9 
10 
11 
12 
13 

EXAMPLE 2 



1 

0 



1 6-CH3 
1 5-CH3 

1 5-C 2 H 5 

2 5-CH=CH-CH=CH-6 
0 



1 6-CH3 

1 5-CH3 

2 5-CH=CH-CH=CH-6 



5-C 2 H 5 



2 5-CH=CH-CH=CH-6 



m 



1 4-OCH 2 CH=CH2 

1 4-OCH 2 CH=CH2 

1 4-OCH 2 CH=CH 2 

1 4-OCH 2 CH=CH2 

1 <-0CH 2 C=CH 



m y 1 

4-OCH2C=*CH 
4-OCH2C=CH 
4-OCH2C=CH 
4-OCH2C=CH 
4-OCH2C=CCH 3 

4- OCH2C=CCH 3 

5- OCH 2 C=CH 



141.6-147.5 

101-104 

137-145 

133-135 

174-175 

m.pj oC 

232-234 
147-149 
180 dec. 
160-161 
104-107 
.176-178 
134.5-134.7 



Preparation of methyl 2-[1-N,N-dimethylsulphamoyl-4-(2-propenyloxy)-benzimidazol-2-yl]pyridine-3-carbox- 
ylate, compound 16. 



A mixture of anhydrous potassium carbonate (1 1.2g) and methyl 2-[4-(2-propenyloxy)-1tt-benzimidazol- 
2-yi]pyridine-3-carboxyiat (10g) in acetonitrile was stirred at reflux t mperatur for 2 hours. Th n dimethyl- 
sulphamoylchlorid (11. 63g) was added and th mixture heat datr flux for 12 hours. After cooling and filtration 
th solv nt was evaporat d and th resulting oil trituated with ether. The solid thus obtained was purified by 
chromatography to give th tin" compound as a white solid, 3.2g, m.p. 127-128°C (Yield: 23 %). 

By proc ding in a similar mann r th following compounds were obtain d from the appropriate starting 
mat rials: 
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^VCOR 2 



Cpd 


n 


Y 


m 




R 2 _ jn.py»c 
** 


No 










14 


1 


6-CH3 


1 


4-OCH 2 CH=CH2 


M not isolated 


1 


5-Cfih 


1 


4-OCH 2 CH=CH2 


P 107-111 


- 


1 


5-C 2 H 5 


1 




M gum nmr (a) 


- 


2 


5-CH=CH-CH=CH- 6 


1 


4-OCH 2 CH=CH 2 


M gum nmr (b) 




0 


- 


i 


4-OCH2C— CH 


M 170.5-171.5 




1 


6-CH3 


1 


4-0CH2C=CH 


M not isolated 




1 


5-CH3 


1 


4-OCH2C=CH 


P 107-111 




2 


5-CH=CH-CH=CH.6 


1 


4-OCH2C=CH 


M 175-176 




1 


5-C 2 H 5 


1 


4-OCH2C=CH 


P gum nmr (c) 




0 




1 


4-OCH2C=CCH 3 


M 166-167 




2 


5-CH=CH-CH=CH-6 


1 


4-OCH 2 C=CCH 3 


M 175-176 




0 




1 


5-OCH2C=CH 


M nmr(d) 



Note: 



in the table for R 2 : M represents -OCH3; P represents -0CH 2 C=CH . 



H 1 NMR. 




K2&£r 368 ,3H ' * 441 (2H ' * ™ «• ™ «* * 
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EXAMPLE 3. 

Preparation of isopropylammonium 2-[1(N t N-dim thytsulphamoyl-4-(2-prop nytoxy)benzimidazol-2-yl]pyri- 
dine-3-carboxylat , compound 15. 

Isopropylamine (0.1 ml)was added to a stirred solution of 2-[1-(N,N-dimethylsulphamoyi-4-(2-propeny- 
loxy)-benzimidazol-2-yt]pyridine-3-carboxylic acid (0,4g) in acetone (1 0ml). The solution was stirred for 1 0 min- 
utes and then evaporated to give a white foam which was triturated with hexane to give the title compound 
(0.36g) as a white hygroscopic solid, m.p. 95-100 °C dec, (Yield: 78%). 

REFERENCE EXAMPLE 1 

Preparation of 7-(2-propenyloxy)pyridol[2 , ,3 , :3,4]pyrrolo[1 i 2-albenzimidazol-5-one. 

A solution of quinolinic anhydride (127g) and 3-(2-propenyloxy)-1 ,2-benzenediamine (140g) In glacial acet- 
ic acid was heated at reflux for 3 hours under an inert atmosphere. The mixture was then cooled, acetic an- 
hydride was added and the reaction mixture was heated at reflux for a further 3 hours. After standing for 48 
hours at room temperature the resulting crystalline precipitate was filtered and dried to give the title compound 
as a buff solid, m.p. 1 73-1 74.5°C (Yield: 23%). 

By proceeding in a similar manner the following compounds were obtained from the appropriate starting 
materials : 




n 


Y 


m 






1 


2-CH 3 


1, 


7-OCH 2 CH=CH 2 


nmr(l) 


1 


3-CH3 


1 


7-OCH 2 CH=CH2 


194-196 


1 


3-C 2 H 5 


1 


7-OCH 2 CH=CH2 


171.5-173.5 


0 




1 


7-OCH 2 C=CH 


170 


1 


2-CH3 


1 


7-OCH 2 C=CH 


203-205 


1 


3-CH3 


1 


7-OCH 2 C^CH 


not isolated 


1 


3-C2H5 


1 


7-OCH^CH 


not isolated 


0 




1 


7-OCH 2 CM)CH3 


240-242 


0 




1 


8(9)-0CH2C— iCH 


not isolated 



H 1 NMR. 

(1) (CDCI3) d= 2.6 (3H, s), 4.85 (2H, d), 5.3 (1H, d), 5.5 (1H, d), 6.0-6.2 (1H, m), 6.9 (1H, m), 7.3 (2H, m), 
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7.4 (1Hd), 8.1 (1H, d) ppm. 



10 



15 




m Yl m.p./°C 

1 4-OCH 2 CH=CH 2 nmr(ra) 

I 4-OCH 2 C=CH 247-248 

1 4-OCH 2 C=CCH 3 269-270 

20 H'NMR. 

REFERENCE EXAMPLE 2 

25 

Preparation of methyl 2-f4-(2-propenyloxY).1H.ben2imid a zol-2-vn D vridin e -3-r. a rhn^i gte 

was evaporated to g we the title compound as a white solid 34.4g, m.p. 122.5-124«C (Yield ■ 57%) 
maten'aTs: 9 ' ^ ^""^ 1,16 f °"° Win9 C ° mP ° Unds W8re obtained *« *■ starting 

35 

.COR 2 



40 




45 



50 



55 
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n 


Y 


m 


z 




m.pV °C 


1 


6-CH3 


1 


4-OCH 2 CH=CH2 


M 


nmr(c) 


1 


5 -CH3 


1 


4-OCH 2 CH=CH2 


P 


90-92 


1 


5-C 2 H 5 


1 


4-OCH 2 CH=CH 2 


M 


gum, nmr (f) 


2 




1 
1 


4-OCH2CH=CH2 


M 


nmr(g) 


0 




1 


4-OCH2C-iCH 


M 


74-76 


1 


6-CH3 


1 


4-OCH2C=CH 


M 


70-72 


1 


5-CH3 


1 

r 


4-OCH2C=CH 


P 


136,8-141.2 


2 


5-CH=CH-CH=CH-6 


1 


4-OCH2C=CH 


M 


nmr(h) 


1 


5-C2H5 


1 




O 

r 


gum, nmr (i) 


0 




1 


4-OCH2C^CCH 3 


M 


; gum, nmr 0) 


2 


5-CH=CH-CH=CH-6 


1 


4-OCH 2 C=CCH3 


M 


glass, nmr (k) 


0 




1 


5-OCH2C=CH 


M 


not isolated 



Note:** 



In the Table for R2 : M represents -OCH3, P represents -OCH2C =CH . 
H 1 NMR. 

(e) (CDCI 3 ) d= 2.6 (3H, s), 4.0 (3H, s), 4.3 (2H, m), 5.2-5.5 (2H, m), 6.1 (t H, br m), 6.7 (1 H, d), 7.1-7.3 (3H, 
m) f 7.4 (1H, br s), 7.8 (1H, d) ppm. 

(f) (CDCI 3 ) d= 1.25 (3H, t), 2.65 (2H, q), 3.95 (3H, s), 4.70 (2H, d), 5.30 (1H, d), 5.40 (1H, d), 6.00 (1H, m), 
6.65 (1 H, d), 7.05 (1 H, t), 7.20 (1 H, d), 7.60 (1 H, d), 8.45 (1 H, d) ppm. 

(9) (CDCI3) d= 4.00 (3H, s) p 4.75 (2H, d), 5.25 (1H, d) t 5.40 (1H, d), 6.10 (1H, m), 6.05 (1H, d), 7.10 (1H, 
t), 7.2 (1H, m), 7.55 (1H,t), 7.70 (1H, t), 7.80 (1H, d), 8.05 (1H, d), 8.30 (1 H, s) ppm. 

(h) (CDCI3) d= 2.55 (1H, t), 4.05 (3H, s), 5.00 (2H, br s), 6.85 (1H, d), 7.20 (1H, t) f 7.30 (1H t br d), 7.60 
(1H f t), 7.80 (1H, t), 7.85 (1H, d), 8.10 (1H, d), 8.35 (1H, s) ppm. 

(i) (CDCI3) d= 1.25 (3H, t), 2.40 (1H, t), 2.45 (1H, t) f 2.70 (2H, q), 4.90 <2H, d), 5.05 (2H, d), 6.75 (1H, d), 
7.10 (1H f t), 7.20 (1H, d), 7.65 (1H, d), 8.45 (1H, d) ppm. 

(j) (CDCI3) d= 1.90 (3H, s), 4.00 (3H, s), 4.80 (2H, s), 6.52 (1H, d) f 7.20 (1H f d), 7.25-7.45 (2H, m), 7.87 
(1H, d), 8.70 (1H, m), 10.05 ppm. 

(k) (CDCI3) d= 1.85 (3H, s), 3.90 (3H, s), 5.05 (2H f s), 6.80 (1H, d), 7.20 <2H, m), 7.77 (1H, t). 7.98 (1H, t) f 
8.1 7 (2H, t), 8.70 (1 H, s), 1 3.20 (1 H, br s) ppm. 

REFERENCE EXAMPLE 3 

Preparation of 3-(2-propenyloxy)-1 t 2-benzenediamin . 



A mixture of 2-nitro-6-(2-prop nyloxy)benzenamine (1 9.4g) and sodium sulphid (50g) in thanol and wa- 
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30 



35 



40 



45 



50 



55 



in^^ 3 3 ^ ma "n*f ttifi following compounds'.were prepared' 

4-(2-propynyloxy)-l,2-benzenediamine as a brown oil. 
10 REFERENCE EXAMPLE 4 

Preparation of 2-nitro-6-(2 -pro P enyloxv) benz e n a min ft 

• =H5S535=~==S3r? 

By proceeding in a similar manner the following compounds were prepared- 
2-nitro-6-(2-propynyloxy)benzenamine, m.p. 72-73°C; 
2-nitro-4(2-propynyloxy)benzenamine, m.p. 105.5-106.5*0. 

REFERENCE EXAMPLE 5 

Preparation of 3-(2-butvnvl o X y)-l,2.benzen e di a minA 

J^^l^g^T^l aC,Ue0US etha "°» < 9 ■* - added to a stirred 
(70 m.) and heated 

the addition of a 15% ^of poTss^hy^ h ° U ° pH 10 « * 

and the filtrate evaporated to dryness lTblS^t w ^ ^ Ch0 " m,XtUre waS then filtered hot . 

.• ^ .'... ^'.•■a ar s.. ■■■■ 

REFERENCE EXAMPLE « 

Preparation of 4-(2-butvnvlox v)-2,1,3-benzoxadi az nl ft 

ate<£ 7 1^ 

#As d scrib d by E. Fourneau and J. Trefou I, Bull. Sioc. Chim. France, 1927. 41. 448. 
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(i. . in association with compatible diluents or carri rs and/or surface active agents suitable for us in h rbicidal 
compositions), for exampl ash reinaft rd scrib d. 

The compounds of g neral formula (I) show herbicidal activity against dicotyledonous (i. . broad-l afed) 
and monocotyledonous ( .g. grass) weeds by pre- and/or post-emerg nee application. 
5 By the term "pre- emerge nee application" is meant application to the soil in which the weed seeds or seed- 

lings are present before emergence of the weeds above the surface of the soil. By the term "post-emergence 
application" is meant application to the aerial or exposed portions of the weeds which have emerged above 
the surface of the soil. For example, the compounds of general formula (I) may be used to control the growth 
of: 

10 broad-leafed weeds, for example, Abutilon theophrasti, Amaranthus retroflexus, Bidens pilosa, 

Chenopodium album, GaJium aparine, Ipomoea spp. e.g. Ipomoea purpurea, Sesbania exaltata, Sinapis ar- 
vensis, Solanum nigrum and Xanthium strumarium, and 

grass weeds, for example AJopecurus myosuroides, Avena fatua, Digitaria sanguinaiis, Echino- 
chioa crus-galli, Eleusine indica and Setaria spp, e.g. Setaria faberii or Setaria viridis, and 

15 sedges, for example, Cyperus esculentus. 

The amounts of compounds of general formula (I) applied vary with the nature of the weeds, the compo- 
sitions used, the time of application, the climatic and edaphic conditions and (when used to control the growth 
of weeds in crop-growing areas) the nature of the crops. When applied to a crop-growing area, the rate of ap- 
plication should be sufficient to control the growth of weeds without causing substantial permanent damage to 

20 the crop. In general, ring these factors into account, application rates between 0.01kg and 5kg of active material 
per hectare give good results. However, tt is to be understood that higher or lower application rates may be 
used, depending upon the particular problem of weed control encountered. 

The compounds of general formula (I) may be used to control selectively the growth of weeds, for example 
to control the growth of those species hereinbefore mentioned, by pre- or post-emergence application in a dh 

25 rectional or non-directional fashion, e.g. by directional or non-directional spraying, to a locus of weed infestation 
which is an area used, or to be used, for growing crops, for example cereals, e.g. wheat, barley, oats, maize 
and rice, soya beans, field and dwarf beans, peas, lucerne, cotton, peanuts, flax, onions, carrots, cabbage, 
oilseed rape, sunflower, sugar beet, and permanent or sown grassland before or after sowing of the crop or 
before or after emergence of the crop. For the selective control of weeds at a locus of weed infestation which 

30 is an area used or to be used, for growing of crops, e.g. the crops hereinbefore memtioned, application rates 
between 0.01kg and 4.0kg, and preferably between 0.01kg and 2.0kg, of active material per hectare are par- 
ticularly suitable. 

The compounds of general formula (I) may also be used to control the growth of weeds, especially those 
indicated above, by pre- or post-emergence application in established orchards and other tree-growing areas, 
35 for example forests, woods and parks, and plantations, e.g. sugar cane, oil palm and rubber plantations. For 
this purpose they may be applied in a directional or non-directional fashion (e.g. by directional or non-directional 
spraying) to the weeds or to the soil in which they are expected to appear, before or after planting of the trees 
or plantations at application rates between 0.25kg and 5.0kg, and preferably between 0.5kg and 4.0kg of active 
material per hectare. 

40 The compounds of general formula (I) may also be used to control the growth of weeds, especially those 
indicated above, at loci which are not crop-growing areas but in which the control of weeds is nevertheless de- 
sirable. 

Examples of such non-crop-growing areas include airfields, industrial sites, railways, roadside verges, the 
verges of rivers, irrigation and other waterways, scrublands and fallow or uncultivated land, in particular where 
45 it is desired to control the growth of weeds in order to reduce fire risks. When used for such purposes in which 
a total herbicidal effect is frequently desired, the active compounds are normally applied at dosage rates higher 
than those used in crop-growing areas as hereinbefore described. The precise dosage will depend upon the 
nature of the vegetation treated and the effect sought. 

Pre- or post-emergence application, and preferably pre-emergence application, in a directional or non-di- 
50 rectional fashion (e.g. by directional or non-directional spraying) at application rates between 1 .0kg and 20.0kg, 
and preferably between 5.0 and 1 0.0kg, of active material per hectare are particularly suitable for this purpose. 

When used to control the growth of weeds by pre-emergence application, the compounds of general for- 
mula (I) may be incorporated into the soil in which the w eds are xpected to emerg . It will b appr dated 
that when the compounds of general formula (I) ar used to control the growth of weeds by post- mergence 
55 application, i. . by application t the a rial or exposed porti ns of m rged weeds, th compounds of general 
formula (I) will also normally com into contact with the soil and may also then x rciseapre- mergence control 
on lat r-germinating w eds in the soil. 

Where especially prolong d w ed control is required, the application of the compounds of general formula 
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(I) may be rep at d if requir d. 

According t a forth rf ature f the present inv nUon.ther ar provided compositions suitable for herbi- 
SSw f° n ormoreofth b nzimldazolyid rivativesof gen ral formula I or an agriculturally ac- 

Z£l ~n ; as f ° ciation with > and P^erably homogeneously dispersed in. one or more compatible 
agricultural^- acceptable diluents or carters an/or surface activelagents [i.e. diluents or carriers an/or surface 
actrve agents of the type generally accepted in the art as being suitable for use in herbicidal compositions and 
which are compatible with compounds of general formula (I)]. The term "homogeneously dispersed" is used to 

™S C ° mp °f ^ m " hiCh * 6 """V™"** <* 9 eneral formula O are dissolved in other components. The 
term herbicidal compos.bons" is used in a broad sense to include not only compositions which are ready for 
from n n^^A^on^^ k 8 o ooncantrates which must be diluted before use. Preferably, the compositions contain 
from 0.05 to 90% by weight of one or more compounds of general formula (I) 

The herbicidal compositions may contain both a diluent orcarrier and surface-active (e.g. wetting dispers- 
ing, or emulsifying) agent Surface-active agents which may be present in herbicidal compositions of the present 
in vention may be of the ionic or non-ionic types, for example sulphoricinoleates. quaternary ammonium deriv- 
atives products based on condensates of ethylene oxide with alkyi and polyaryl phenols, e.g. nonyl- or octyl- 
1 aXV " C aCid ****** ° f ^"y* 080 *^^ which have been rendered soluble by etherificationof 

thefree hydroxy groups by condensation with ethylene oxide, alkali and alkaline earth metal salts of sulphuric 

earth metal salts of high molecular weight sulphonic acid derivatives such as sodium and calcium lignosulphon- 
ates and sodium and calcium alkylbenzene sulphonates. 

a !U ila nnilL 6 ! 16 ^ 31 compositions according to the present invention may comprise up to 1 0% by weight, 
e^from 0.05% to 10% by weight, of surface-active agent but, if desired, herbicidal compositions acSng 

IS I 'T h'T °," T y C ° mpriSe h ' 9her P^' 0 " 5 of surface-active agent, for example up to 15% by 
weight in liquid emulsrfiable suspension concentrates and up to 25% by weight in liquid water soluble concen- 

iri^S^Sf 9 ° f K S ? able !° Hd . di ' UentS ° r ° aiTiere m aluminium silicate ' ^ cabined magnesia, kieselguhr. 
tocakaum phosphate, powdered cork, adsorbent carbon black and clays such as kaolin and bentonfte. The solid 
compositions (which may take the form of dusts, granules or wettable powders) are preferably prepared by 
grinding tfie compounds of general formula (I) vvithsc^iddBuents or by impregnating the solid diluents or carriers 
with solutions of the compounds of general formula (I) in volatile solvents, evaporating the solvents and. if nec- 
essary, grinding the products so as to obtain powders. Granular formulations may be prepared by absorbing 
toe ^Pounds , of general formula (I) (dissolved in suitable solvents, which may. if desired, be volatile) onto 
the solid diluents or earners in granular form and. rf desired, evaporating the solvents, or by granulating corn- 
Portions ,n powder form obtained as described above. Solid herbickies compositions, particularly wetSSe 
powders and granules, may contain wetting or dispersing agents (for example of the types described above) 
which may also, when solid, serve as diluents or carriers. oeaaoove;, 

«y. J£! d c C0mpOS | ti0ns *f onfl "9 to the inventio " ™V te ke the form of aqueous, organic or aqueous-organic 
solutions, suspensions and emulsions which may incorporate a surface-active agent. Suitable liquid diluents 
for incorporation in the liquid compositions include water, glycols, tetrahydroforforyl alcohol, acetophenone cy- 

c fractions of petroleum (and mixtures of these diluents). Surface-active agents, which may be present in the 

ars^r^ 

nr n £r d< ? '£ iS ^ erSib ' e 9ranU ' eS and ' iquid ^P 08 * 0 " 8 in the form of concentrates may be diluted with water 

h 2£ S J? ! ' eXamP ' e minera ' ° f Ve9etab,e 0i,S ' Particu,arly in the 0388 of n « uid concentrates 
in which the diluent or carrier is an oH, to give compositions ready for use 

„ m ,Sn deSired ' 5 W rom P° 8ition8 of *» compound of general formula (I) may be used in the form of self- 
emulsifying concentrates containing the active substances dissolved in the emulsifying agents or in solvents 
containing emulsifying agents compatible with the active substances, the simple addition of water to such con- 
centrates producing compositions ready for use. 

..^ id r COnCent I ale , S !" Whfch the di ' Uent ° r Camer fe an oil be used without further dilution using the 
electrostatic spray technique. y 

. "r^h!! compositions according to th present invention may also contain, if d sir d. conv ntional ad- 
juvants such as adhesn. s.protectivecolloids, thick n rs.p netrating agents. stabilis rs, sequestering agents 
S^ST 989 nte> ^ ourin9a9enteandc£ ^ toni " hibi 'ors.Th se adjuvants may als serv as carriers or 

aJitT^h 6 ^ 8 S P ecified : th following percentagsar by weight Preferred herbicides compositions 
according to the pr sent invention ar aqu ous susp nsion concentrates which compris from 10 to 70% of 



20 



EP 0 509 717 A2 



on ormore compounds of g neral formula (I), from 2 to 10%ofsurfac -activ agent, from 0.1 to 5% of thickener 
and from 1 5 1 87.9% of water; 

w ttabl powders which compris from 10 to 90% of n ormor compounds of general formula 
(I), from 2 to 10% of surface-active agent and from 8 to 88% of solid diluents or carrier, 

water soluble or water dispersible powders which comprise from 10 to 90% of one or more com- 
pounds of general formula (I), from 2 to 40% of sodium carbonate and from 0 to 88% of solid diluent; 

liquid water soluble concentrates which comprise from 5 to 50%, e.g. 10 to 30%, of one or more 
compounds of general formula (I), from 5 to 25% of surface-active agent and from 25 to 90%, e.g. 45 to 85 %, 
of water miscible solvent, e.g. dimethylformamide, or a mixture of water-miscible solvent and water; 

liquid emulsifiable suspension concentrates which comprise from 10 to 70% of one or more com- 
pounds of general formula (I), from 5 to 15% of surface-active agent from 0.1 to 5% of thickener and from 10 
to 84.9% of organic solvent; 

granules which comprise from 1 to 90%, e.g. 2 to 1 0% of one or more compounds of general for- 
mula (I), from 0.5 to 7%, e.g. 0.5 to 2%, of surface-active agent and from 3 to 98.5%, e.g. 88 to 97.5%, of granular 
carrier and 

emulsifiable concentrates which comprise 0.05 to 90%, and preferably from 1 to 60% of one or 
more compounds of general formula (I), from 0.01 to 10%, and preferably from 1 to 10%, of surface-active agent 
and from 9.99 to 99.94%, and preferably from 39 to 98.99%, of organic solvent 

Herbicidal compositions according to the present invention may also comprise the compounds of general 
formula (I) in association with, and preferably homogeneously dispersed in, one or more other pesticidally active 
compounds and, if desired, one or more compatible pesticidally acceptable diluents or carriers, surface-active 
agents and conventional adjuvants as hereinbefore described. Examples of other pesticidally active com- 
pounds which may be included in, or used in conjunction with, the herbicidal compositions of the present in- 
vention include herbicides, for example to increase the range of weed species controlled for example alachlpr 
[2-chloro-2',6'-diethyl-N-(methoxy-methyl)-acetanilide],atrazine [2-chloro-4-ethylamino-6-isopropyi-amino- 
1,3,5-triazine], bromoxynil [3,5-dibromo-4-hydroxybenzonitrile], chlortoluron [N'-(3-chloro-4-methylphenyl)- 
N,N-dimethylurea], cyanazine [2-chloro-4-(1-cyano-1- methyl ethylamino)-6-ethylamino-1,3,5-tria2ine],2,4-D 
[2,4dichlorophenoxy-acetic acid], dicamba [3,6-dichloro-2-methoxybenzoic acid], d'rfenzoquat [1,2- dimethyl- 
3,5-diphenyl-pyrazolium salts], flampropmethyl [methyl N-2-(N- benzoyk3-chloro-4-fluoroanilino)-propionate], 
fluometuron [lsr-(3-trifluoro- methylphenyl)-N,N-dimethyIurea], isoproturon [N , -(4-isopropyl-phenyl)-N,N-dime- 
thyiurea], nicosulfuron [2-(4',6'dimethoxypyrimidin-2'-ylcarbamoylsulfamoyl)-N,N-dimethylnicotinamide], in- 
secticides, e.g. synthetic pyrethroids, e.g. permethrin and cypermethrin, and fungicides, e.g. carbamates, e.g. 
methyl N-(1-butyl-carbamoyl- benzimidazol-2-yl)carbamate, and aiazoles e.g. 1-(4-chloro-phenoxy)-3,3- 
dimethyl-1-(1,2,4-triazol-1-yl)-butan-2-one. 

Pesticidally active compounds and other biologically active materials which may be included in, or used in 
conjunction with, the herbicidal compositions of the present invention, for example those hereinbefore men- 
tioned, and which are acids, may, if desired be utilized in the form of conventional derivatives, for example alkali 
metal and amine salts and esters. 

According to a further feature of the present invention there is provided an article of manufacture comprising 
at least one of the benzimidazolyl derivatives of general formula (I) or, as is preferred, a herbicidal composition 
as hereinbefore described, and preferably a herbicides concentrate which must be diluted before use, com- 
prising at least one of the benzimidazolyl derivatives of general formula (I) within a container for the aforesaid 
derivative or derivatives of general formula (I), or a said herbicides composition, and instructions physically as- 
sociated with the aforesaid container setting out the manner in which the aforesaid derivative or derivatives of 
general formula (I) or herbicidal composition contained therein is to be used to control the growth of weeds. 
The containers will normally be of the types conventionally used for the storage of chemical substances which 
are solid at normal ambient temperatures and herbicidal compositions particularly in the form of concentrates, 
for example cans and drums of metal, which may be internally lacquered, and plastics materials, bottles or glass 
and plastics materials and, when the contents of the container is a solid, for example granular, herbicidal com- 
positions, boxes, for example of cardboard, plastics materials and metal, or sacks. The containers will normally 
be of sufficient capacity to contain amounts of the benzimidazolyl derivative or herbicides compositions suffi- 
cient to treat at least one acre of ground to control the growth of weeds therein but will not exceed a size which 
is convenient for conventional methods of handling. Th instructions will be physically associated with the con- 
tainer, for xampl byb ing printed directly thereon or on a lab I r tag affixed th reto. Th dir ctions will nor- 
mallyindicat that the contents fthecontain r,afterdilutionifnecessary,aretobeappli dtocontrolth growth 
fw eds at rates of application b tw en 0.01 kg and 20kg of activ material per nectar in th manner and for 
th purpos s hereinbefore d scrib d. 

Th following Examples illustrate herbicidal compositions according to the pr sent inv ntion: 
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EXAMPLE C1 

As lubl concentrate was formed from: 

Active ingredient (compound 1) 2 Q% w /v 

Potassium hydroxide solution 33% w/v 10% v /v 

Tetrahydrofurfuryl alcohol (THFA) 10 % v/v 
Water 

to 100 volumes. 

red as described i 
r compounds of general formula (I). 



20 



25 



w/w 
w/w 



EXAMPLE C2 

A wettaWe powder was formed from : 

Active ingredient (compound 1) 50% w/w 

Sodium dodccylbenzene sulphonate 3% 

Sodium lignosulphate 5% 

so Sodium formaldehyde aJJcylnaphthalene sulphonate 2% w/w 

Microfine silicon dioxide 3% w/wand 

37% w/w 

Sim^rwSiJn ab H° Ve in9re K fentS t09ether and 9rindin 9 the mbdure in 8^ jet mill. 

40 EXAMPLE C3 

A water soluble powder was formed from : 

45 Active ingredient (compound 1) 50% w/w 

Sodium dodecylbenzenesulphonate 1% w/w 
Microfine silicon dioxide 
Sodium bicarbonate 



35 



50 



2% w/w 
W?% w/w 



n3£S th6 , a ^ Ve !n9rcdients and 9 rindin 9 the above mixture in a hammer mill 
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METHOD OF USE F HERB! CI DAL COMPOUNDS: 

a) Gen ral 

Appropriate quantities of the compounds used to treat the plants were dissolved in acetone to give solutions 
equivalent to application rates of up to 4000g test compound per hectare (g/ha). These solutions were applied 
from a standard laboratory herbicide sprayer delivering the equivalent of 290 litres of spray fluid hectare. 

b) Weed control : Pre-emergence 

The seeds were sown in 70 mm square, 75 mm deep plastic pots in non-sterile soil. The quantities of seed 
per pot were as follows:- 
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Wvti species 

Abutilon theophrasti 
Amaranthus retroflcxus 
Galium aparine 
Ipomoea purpurea 
Sinapis arvensis 
Xanthium strumarium 

2) Grass 

Alopecurus myosinoides 

Avena fatua 
Echinochloa crus-galli 
Setaria viridis 

Cyperus esculentus 



10 

20 
10 
10 
15 
2. 

15 ; 

10 
15 

20, 

3. 
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50 
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Crop 

1) Broarf-lftaftri 
Cotton 
Soya 
2) Gras$ 

Maize 

Rice 

Wheat 



3 
3. 

2 
6 

6. 



in 



conlrols sprayed wlm.aclon!. alone Walmonl, will, wnsprayod controls ami 

rad^nlno™^^ ^^T»^ KSTlt 
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c) W d control : Post-em rgence 



Th w eds and crops were sown directly into John Innes potting compost in 75 mm deep, 70 mm square 
pots xcept for Amaranthus which was prick d out at the seedling stage and transf rred to th pots one w ek 
before spraying. The plants were then grown in the greenhouse uni ready for spraying with the compounds 
used to treat the plants. The number of plants per pot were as follows :- 



1) Broad leafed weeds 
Wfflj SBfigjfiS 
Abutilon theophiasti 
Amaranthus rctroflexus 
Galium aparine 
Ipomoea purpurea 
Sinapis arvensis 
Xanthium strum arium 



Nmnter of plants pgr pot 
3 
4 
3 
3 
4 
1 



Qrowth stage 
1-2 leaves 
1-2 leaves 
1 st whorl 

1- 2 leaves 
2 leaves 

2- 3 leaves. 



25 



EP0 509 717 A2 



10 



2) Grass we^fl 

J YCCd Number nf p!flnnrnrrnr 

Alopecurus myosuroidcs g.|2 
Avenafatua 

Echinochloa crus-galli 4 



Setaria viridis 



15-25 



Growth stage 

1-2 leaves 
1-2 leaves 
2=3 leaves 
1-2 leaves. 



15 



20 



3) Sedges 

Cypenis esculentus 



3 



Growth aagg 
3 leaves. 



25 



30 



I) Broad leafe d 

Crops 

Cotton 

Soya 



Numberftf pHm^frrrnTT 
2 

2 



Growth sflgg 
lleaf 
2 leaves. 
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40 



45 



50 



55 



Crops 
Maize 
Rice 
Wheat 



Number of nlantspi^r^t 
2 
4 
5 



Growth stags 

2-3 leaves 
2-3 leaves 
2-3 leaves. 



acetone alone. ° h W * unspra y ed a "d «>ntrols sprayed with 

aftertno^ndZ KSZ^T" 9 ^ ^ and Watered °nce 
made 20-24 days after sp^ng te r^Ze^o HZr"* ° f * m-8e ^ Weed MnM — 
tothe^porweeds.in^ 

Representative compounds of the invention used at Annn /i/h« i~ 

When applied pre-emergence, at 1000 g/ha compounds 4 5 9 1 1 19 a* a J7 B 
Whenupptadpost- magenoe at 1000 s*a compounds 2 357 8 » V?^JT«T '.. 
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Wh n appli d post-emergenc at 250 g/ha compounds 1 and 6 gav at I ast 90% reduction in growth of 
one or more w dsp ciescombin d with tolerance n one or more crops. 



5 Claims 

1. A benzimidazolyl derivative of general formula I:- 
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wherein 

Y represents: 

a straight- or branched- chain alkyl, alkenyl or alkynyl group containing up to eight carbon 
atoms optionally substituted by one or more groups R 1 , which may be the same or different; or 

a group selected from -OR, -SR, -SO2R 3 , halogen, O-aryl, cyano, -NR 4 R 5 , aryl, aralkyl, nitro, 

or 

a cycloalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more 
R 1 groups which may be the same or different; 
Y 1 represents: - 

a straight- or branched- chain alkyl, alkenyl or alkynyl group containing up to eight carbon 
atoms which is optionally substituted by one or more R 1 groups which may be the same or different; or 

a cycloalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more 
Ri groups which may be the same or different; or 

a group selected from -SR, -OR, -OR 1a , halogen, aryl, aralkyl, O-aryl or -NR 7 R 8 ; 
R 2 represents:- 

a group -OH or -NR 7 R 8 ; 

or -X-M, where X represents oxygen or sulphur, and 
M represents:- 

a straight- or branched- chain alkyl group containing up to eight carbon atoms optionally sub- 
stituted by one or more R 1 groups which may be the same or different; or 

a cycloalkyl group containing from 3 to 6 carbon atoms optionally substituted by one or more 
Rigroups which may be the same or different; or 

a group selected from aryl and aralkyl; or 



45 
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55 



a group 



a group 



42 



C= C— R 6 



r* 41 i 
1 

4c-h c=c. 



6 ; or 



R9 



a group — N=C 1Q 
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A represents a group - S0 2 B; 
B represents:- 

stituted bvon^ S r2^° r branC i^" a,M 9f0UP C ° ntalning up to 6 atoms oP«onally sub- 

sbtutedbyon or more groups, wh.chmay be the same or dlfferent,selected from -OR^-SRa and halogen; 

„ m . ,n hi u 9 ^f"? 1 9r ° Up contalnin 9 from 3 to 8 carbon atoms optionally substituted by one or more 
groups. which may be the same or different; selected from -OR3, -SR3 R3 and halogeTor 
a group selected from aryl, aralkyl and -NR 7 R 8 ; 
R represents:- 

R 1 represents:- 

a cydoalkyl group containing from 3 to 6 carbon atoms- or 

a group selected from -OR*, -SR3 halogen, R* or O-artf- 
R 1a represents:- 



a group 



a group 



r 




V 








1 

c— 


c= c 






> 




1 






r 

R5 


- C — 
R42 


' c=c s , 



; or 



.uh^.t.Tj.T 686 "' 8 3 Strai9 . h !" ° r branched - chain alk y" 9™P containing up to 6 carbon atoms optionally 
substituted by one or more halogen atoms which may be the same or different; °Pnonany 

k fc J ^ ,,R42 a " d R5 ' Which may be the same «" differe n«. ^h represent hydrogen or a straioht or 
bmnc^ed-chamalWgroupc^^ 

atoms which may be the same or different; or aryl; °oy one or more halogen 

R 6 represents a group selected from R« or aralkyl; 
R 7 and R8, which may be the same or different, each represent:- 
a hydrogen atom, or 

a group selected from R, -OR* -SR3, halogen, R* or O-aryl, aryl or aralkvl- or R 7 an rf rs mo „ 
form together with the nitrogen to which they are attached a heteroc^ ESSRS, 3 tol caZ 
atoms in the nng and zero. 1 or 2 additiona. heteroatoms in the ring sSected from nifrTgl o^ge" and 

R 9 and R «>, which may be the same or different, each represent 
a hydrogen atom, or 

««h.»~. k 3 Stra ' 9ht " ° r branched " chain a,k y | 9™P containing up to eight carbon atoms optionally sub- 
s toted by one or more groups, which may be the same or different, selected from haloge -OrZ 
m a ?h«l SZ !^ 1 ° r2;oraphe ^9 rou P°P« 0 " a »y^st^ 
may be the same or drfferent, selected from nitro. R. -NR 4 R5, halogen or -S(0) s R; or 

a 5 or 6 membered heterocycle containing from 3 to 5 carbon atoms in the rino and ona or 

'aryTrepres nts:- 

a ph nyl group optionally substitut d by from 1 to 4 groups which may b th same or dif- 
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ferent s lected from -OR 3 , -SR 3 , halogen or R 3 ; or 

a 5 or 6 m mb red heterocycl containing from 3 to 5 carbon atoms in the ring and one r 
more heteroatoms in the ring selected from nitrogen, sulphur or oxyg n, optionally substituted by on r 
more groups, which may be th sam or drff rent, sel cted from -OR 3 , -SR 3 , halog n or R 3 ; 
'aralkyl' represents a group r(CR 4 R 6 ) p -aryl; 

m represents an integer from 1 to 4, the groups Y 1 being the same or different when m is greater 
thanl; 

n represents zero, or an integer from 1 to 3; 
p represents one or two; 
q represents an integer from one to three; 
r represents an integer from one to five; 

when r, p or q is greater than one, the groups -CR 4 R 5 - and the groups -CR^R 42 - may be the same 
or different; 

with the proviso that one of the groups Y 1 represents -OR 1a , in either the 4-position or the 5-position 
of the benzimidazole ring; 

where n represents 2 or 3, two groups Y which are adjacent to each other in the 5- and 6- posi- 
tions on the pyridine ring can, with the carbon atoms to which they attached, form a fused phenyl ring, or 
can form an aliphatic or aromatic ring having 5 or 6 atoms in the ring and having not more than 2 heteroa- 
toms in the ring selected from oxygen and sulphur, 

and agriculturally acceptable salts thereof. 

A compound according to claim 1 wherein: 

(a) A represents -S02NR 7 R 8 ; and/or 

(b) R 2 represents -OH or -XM; and/or 

(c) Y represents an alkyl group containing one or two carbon atoms optionally substituted by one or 
more halogen atoms; and/or 

(d) Y 1 represents -OR, halogen, -OR 1a or -NR 7 R 8 ; and/or 

(e) m represents one or two; and/or 

(f) R 7 and R 8 , which may be the same or different, each represent a straight- or branched- chain alkyl 
group containing up to 4 carbon atoms optionally substituted by one or more atoms which may be the 
same or different selected from fluorine or chlorine; and/or 

(g) X represents oxygen; and/or 

(h) R 4 R 41 , R 42 , R 5 and R 6 , which may be the same or different, each represent hydrogen or a straight- 
or branched- chain alkyl group containing up to 4 carbon atoms optionally substituted by one or more 
halogen atoms;and/or 

(i) n represents zero, one or two; and/or 
(j) r represents one or two. 

A compound according to claim 1 or 2 wherein: 
B represents -S0 2 NMe 2 ; 
R 2 represents -OH or -X-M; 
X represents oxygen; 

M represents a methyl or propynyl group, or a potassium or isopropytammonium cation; 
Y 1 represents -OR 1a in the 4-position of the benzimidazole ring; 
Ria represents 2-propenyl, 2-propynyl or 2-butynyl ; 

Y represents methyl, ethyl, or two groups Y in the 5- and 6- positions of the pyridine ring together 
with the carbon atoms to which they are attached form a fused phenyl ring; 
m represents one; and 
n represents one or two. 

A compound according to claim 1, 2 or 3 which is: 

2-[1-(N,N-dimethylsulphamoyl^ acid; 
2-[1-(N,N-dimethylsulphamoyl^ 

boxyiic acid; 

2-[1-(N,N-dim thylsulphamoyl)^-(2-propenyloxy)benzimidazd-2-^ 

boxyiic acid; 

2-[1-(N,N-dim thylsulpham yl)-4~(2-propenyloxy)b zimidazol-2-yl]-5- thylpyridine-3-carbox- 

ylic acid; 
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acid; 2 " [HN, ^ dime W sdptem °yO-4-(2-P^ 

add- 2 -f 1 -( N - N - dime thylsulphamoylH-(2-propynyloxy)b nzimidazol-2-yl]pyridine-3K:arboxylic 

boxylicacid- 2 ~ [1 " (N ' N ^™ etMsulptemo ^ 
boxylicacid; 2 *" (N,N ~ dimeth * SU ' pha ^ 
acid; 2 ^ m ^ iim,t ^ phan ^^ 
ylic acid; 2<1 ' WMm **°^^ 

or an agnculturally acceptable salt thereof, or 
pyridine-3-ca^^ 

pyridine-aJb^^^^^ 

ylate. t ^ 2 *-"' tUSSme ^ 

A aT^ ^aT^pl^Ti ° f 96neral fQmUla (,) aCCOrtinfl to daim 1 which «■"■*■« 
£und N rcaCti ° n ° f 3 C ° mPOUnd * ^ f0rmU ' a ^ With 3 COm - 




are as defined" ISS.*'' ^ " " ^ a " d tne 0thers ^ 

in the presence of an acid acceptor; 

group'-xi 2 rePreSemS '° H ' ^ *" hydrdySiS ° f 8 C ° mPOUnd * f0rmU,a (,) in WhiCh R2 represente the 

branch « d -c alkytgroupcontaininguptoecarbonatomsoptionally substituted by one 
or more R« groups wh.ch may be the same or different, or a cycloalkyl group containing from 3 to 6 «ar 

«^T«TTT te ? bV °" e ° r ^ R1 9r ° UPS WhiCh ™> ba **™ ord^nt andThe 
group Y « as defined in daim 1 exduding an alkenyl or alkyny. group or chlorine, bromine or iodine, 
the reaction of a hydroxybenzimidazole of formula (XIV) : 
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GOV) 

wherein t is 0 or 1 and the hydroxy group occupies the 4- or 5 position of the benzimidazole ring, with 
a compound R 1a -L where L represents a leaving group, to convert the hydroxy group in the 4- or 5- pos- 
ition of the benzimidazole ring into a group -OR 1a ; 

optionally followed by the conversion of a compound of formula (I) thus obtained into a salt there- 
of. 

6. A herbicidal composition which comprises as active ingredient a herbicidally effective amount of a benzi- 
midazolyl derivative of general formula (I) according to any one of claims 1 to 4 or an agriculturally ac- 
ceptable salt thereof, in association with an agriculturally acceptable diluent or carrier and/or surface active 
agent 

7. A herbicidal composition according to claim 6 which comprises 0.05 to 90% by weight of active ingredient. 

8. A herbicidal composition according to claim 6 or 7 which is in liquid form and contains from 0.05 to 25% 
by weight of surface-active agent 

9. A herbicidal composition according to any one of claims 6, 7 or 8 in the form of an aqueous suspension 
concentrate, a wettable powder, a water soluble or water dispersible powder, a liquid water soluble con- 
centrate, a liquid emulsifiable suspension concentrate, a granule or an emulsifiable concentrate. 

10. A method for controlling the growth of weeds at a locus which comprises applying to the locus a herbicidally 
effective amount of a benzimidazolyl derivative of general formula (I) according to any one of claims 1 to 
4 or an agriculturally acceptable salt thereof. 

11. A method according to claim 1 0 in which the locus is an area used, or to be used for growing of crops and 
the compound is applied at an application rate from 0.01 kg to 4.0 kg per hectare. 

12. A method according to claim 10 in which the locus is an area which is not a crop-growing area and the 
compound is applied at an application sett from 1.0 kg to 20.0 kg per hectare. 

13. A compound of formula (la) as defined in claim 5. 
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